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J~TROOUCTION
Clarias gariepiuus is the most cultured fish in Nigeria and indeed Africa, and third in the world
(Garibaldi, 11)1)(,).Other catfishes that arc cultured include C. anguillaris, Heterobranchus bidorsalis,
H. longifilis, C. ishrriensis. C. submargintuus, Chrysichthys nigrodiguatus, Bagrus sp.. Synodoutis
sp., but C. ganepinus is undoubtedly the fish of choice of farmers. 11 can then be inferred that Nigeria
is the highest producer of this Clariid catfish in the world (Williams et 01., 2007). The researches on
the development of farming technology of C. gariepinus were done mainly in the Netherlands. South
Africa. Belgium, Central African Republic and Ivory Coast (Horch £'1 al., 1996). Its hardiness due to
the presence of arbor-e.cent air-breathing organ. omnivore's ability to withstand adverse
environmental condition, high fecundity and mass artificial seed technique (Haylor, 1~92; Hecht et
al., 1996) also ease its culturewithout fear of overpopulation by uncontrolled breeding as in tilapia.
Studying the factors associated with the physiology and the development of the fish under
natural conditions is imporl<Jri'ras it serves as a basis of evaluating the potential risk expected under
intensive culture. most importantly in Africa where most of the cultivated fish species arc collected
from the wild. (Fagbenro et al, 1993). Parasites and diseases, which are caused by the presence of
pathogenic microbial fauna or flora. reduce fish production hy affecting the normal physiology of fish
(Kabata, 1985) and which, if left uncurtailed. can result in mass mortalities of fish. or in some cases,
infection of man and other vertebrates that consume them (Shawn, 1997). Anaerobic gut floral
of humans and other animals are known to be involved in varieties of functions including enzymatic
digestion of food residues. synthesis of vitamins. suspension of reactions which result in the
generation of carcinogenic metabolites and detoxification of potentially toxic substances (Guarner and
Malagelada 2003 a and b. Sears. 2005). The term "gut flora" is interchangeable with intestinal
microtlora and intestinal microbiota. (O'Hara and Shanahan, 2006). There is paucity of knowledge on
microflora in the gastrointestinal tract of fish (Mondal et 01., 2(08). Although some information is
available on some microflora in fish digestive tract (Dixon. 2001). almost nothing is known about
their distribution in di fferent regions of the gut. In the present study an attempt has been made to
investigate the distribution of rnicroflora in the foregut. mid gut and hind gut regions of captured and
cultured C. gariepinus
ABSTRACT
The diversity and microbial load of the micro flora inhabiting the gut sections of captured and the
cultured Clarias gariepinus were investigated. The gut contents of the fish were isolated and
characterized using standard method. The results of the characterization revealed the presence of
bacteria and fungi in the guts of the fish. The bacteria isolated from the captured fish were
Escherichia coli. Proteus I'll/garis, Klebsiella mobilis, Enterobacter pp. Shigella spp, and
Micrococcus I'lIriOIlSwhile Citrolnicter spp, Proteus vulgaris. Entcrobacter spp, Escherichia coli,
Serratia marccscens and Shigella spp were isolated from the cultured fish .. The fungi isolates found
in the gut of the captured fish included, Penicillium chrysogenum, Fusarium spp and Rhizopus
stolonijer while Aspergillus flavus. Candida albirans and Aspergillus fumigates were isolated in the
cultured fish. The bacteria count obtained from the fore gut, mid gut and hind gut of the captured fish
were; 1.4 x lO" l cfu/g, 1.7 x Hr 1 cfu/g and 2.7 x J(r - cfu/g while that of cultured fish had 2.X x
10- 'Jcfu/g. 2.05 x 10- :Jcfulg and 2.(,5 x 10- 'Jcfulg respectively. The spore count of the fungi
isolated from the fore gut. mid gut and hind gut of captured fish ranged between 4.0 x 10 -!J spore/g
and (J.O x 10- J spore/g while the count obtained from the cultured fish ranged between ~.O x 10- J
and 9.05 x 10-= spore/g. The hind gut had the highest number of species and microbial load in both
captured and cultured fish than the other region. Though, there was significant difference (P<0.05) in
the . pedes composition and microbial load of bacteria in captured fish than cultured fish, the
difference in the fungi load and composition was however not statistically significant (P>0.05). The
results therefore suggest that there is diversity in microbial composition and microbial load in
different sections of the gut of cultured and captured fish which may reflect of the environment where
they were raised.
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Table 2.0 shows the spore counts obtained from the fore gut of the cultured Clarias gariepinus was
3.0±0.28x 10'6. while the count for the mid gut was 7,O±O.56x1O(> and the bid gut recorded microbial
count of 9.05±O.35x lO~cfu/g. the various spore count obtained from the fore gut, mid gut, and the
hind gut of captured Clarias gariepinus were 4.0±1.84xlO-6, 7,O±2.12xl0~ and 9.0±1.97xl(r6
respectively. There exist significant difference in fungi count (P<0.05) in the gut region of Clarias
gariepinus. However. there was no significant different in the interaction between fungi count in the
FOREGUT Mll)GUf HI:-ID GUT
COLTURBD C. gariepinus 3.0 ± 0.28 x IO'b 7.0 ±O.56 X lO'b 9.05 ± 0.35 x 10"
CAPIURED C. gariepinus 4.0 ± 1.84 x 10-6 7.0 ± 2.12 x 10'6 9,0 ± 1.97 x 10'0
Table 2.0: The Spore Count Obtained from Different Regions of the Gut of both C~ltured and
Captured Clarias gariepinus (spore/g")
The change in microbial load of the fore gut, mid gut and hind gut region uf both cultured and
captured Clarias gariepinus in cfu/g" were represented in Table 1.0, The bacteria counts obtained
from the fore gut of the cultured Clarias gariepinus was 2.85±O.29x1O fl, while the count Ior the mid
gut was 2.05±O.2Jxl0,(J and the hid gut recorded microbial count of 2.65±O.63x1O ficCu/g.the various
bacteria count obtained from the fore gut, mid gut, and the hind gut of captured Clarlus gariepinus
were 1.40±0.14xIO-u, 1.70±O.28x10,6 and 2.70±O.28xJO'(' respectively. The result showed that there
was significant difference (p<O.05) in the bacteria count in the different regions of the GIT of Clarias
gariepinus. The hind gut had the highest bacteria load followed by mid gut then fore gut for both
captured and cultured Clarius gariepinus
The bacteria species isolated from the fore gut were Citrobacter spp and Pro/pus VIIIRQI·is.
that of mid gut are Enterobacter spp and Citrobacter spp, Escherichia coli, Serratia marcescins and
Shigella spp are the bacteria isolated from the hind gut.
The bacteria isolates identified from the fore gut of captured Clarias gariepinus were Escherichia
coli, Proteus vulgaris. Those of the mid gut were Klebsiella mobilis and Enterobacter spp while the
hind gut was dominated by Proteus vulgaris, Shigella spp and Micrococcus varians.
FOREGUT MlDGlIT HIND GUT
Cultured C. gariepinus 2.85 ± 0,29 x 1O'(>a 2.05 ± 0,21 x lO.(lah 2.65 ± 0.63 x 10,on
Captured C. gariepinus 1.40 ± 0.14x 10-Ob 1.70 ± 0.28 x 1O-Ob 2.70 ± 0.28 x I'~
RESULTS
Table I: The Bacteria Count Obtained from Different Regions of the Gut of both Cultured and
Captured Clarias gariepinus (cfu/g")
MATERJALS AI\"DMETHODS
A set of adult of C. gariepinus captured from Oyan dam. via Abeokuta were obtained from fishermen
at Olomore market, Abeokuta and the cultured samples were obtained from Teaching & Research
Aqua Farm of Crescent University. Abeokuia. The average standard length uf captured and cultured
samples was 12 ± 1.5 inches. The samples collected from the wild and pond were visually examined
and confirmed to be healthy. Each of the specimens was dissected aseptically to remove the gut (the
entire alimentary canal). The average length of gastro intestinal tract of both captured and cultured
sample was 9 ± 1 cm. the glass wares were sterilized in an oven at 160°C for 90 minutes. Absolute
alcohol was used to sterilize the surface of the working table. The gastro-intestinal tract GIT uf each
sample was cut into fore gut, hind gut and mid gut. Each organ was placed in sterile bottle containing
5m1 sterile distilled water and virorously shaken to allow the content to dissociate in water I ml was
taken and serially diluted to 10' . Microbial load, isolation and characterization of microorganisms
using serial dilution and pour plate method were carried out on the fore gut, hind gut and mid gill.
Nutrient agar was used for bacteria isolation while MacConkey agar was used for fungi isolation. The
resultant colonies after incubation at 37°C fur 24hours for bacteria and 25°C for 3-5 days for fungi
were characterized and identified using the criteria of Onion et aJ .. 1981 and Hall (1994) and other
convectional methods for bacteria and fungi identification.
Data obtained were subjected to statistical analysis using 2x3 Factorial Experiment in
Completely Randomized Design, Fishers' Least Significant Difference was used to separate means
where significant difference (P<O.05) occurred.
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TABLE 1: IDENTIFICATION OF THE BACTERIA ISOLATES LNTHE DIFFERENT GUT REGIONS OF
CULTURED Clarias gariepinus
TESTS FOREGUT MIDGUT lUNG GUT
MORPHOLOGICAL TEST
Colour Creamy Off-white Creamy Creamy Grey Pinkish Creamy
Surface Rough Smooth Rough Rough Smooth Smooth Smooth
Sh(lpc Irregular Round Irregular Irregular Round Irregular Irregular
Elevation A little Undulate Raised A lillie Low convex Undulate Raised
raised raised
Edge Entire Flat Entire Entire Entire Entire Entire
Cell Rod Short Small rod Rod Rod Rod Rod
characteristics
BIOCHEMlCI\L TEST
Gram reaction - -- - - - - - -
Motility + + + + + + -
Spore - - - - - - -
Catalase + + + + + + +
Coagulase - + - - - - -
Citrate + - - + - + --
SGGAR FERMENTATION
Glucose An AG AG AG AG AG A
I--
AG AG AG AG AGFructose AG A
Manitol AG - AG AG AG AG A
Lactose AG - AG - AG - -
Maltose AG AG AG AG AG AG A
PROBABLE Citrobacter Proteus Entcrobacter Citrobacter Escherichia Serratia Shigella
RACTERIUM spp vulgaris spp spp coli marcescens spp
KEY: +: positive -: negative AG: Acid and Gas production A: Acid
.
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ITARLE 2: IDENTrFICATION OF BACfERIA ISOLATES IN THE DIFFERENT GlIT REGIONS OF CAPTURED
I' Clarias gariepinus.
TESTS MIDGUT HINDGUT I
II FOREGUT 1
MORPHOLOGICAL TEST
Coluur Grey Off white Creamy Creamy Off white Creamy yellow
Surface Smooth Smooth Glittering Rough Smooth Smooth Smooth.
Shape Round Round Round Irregular Round Irregular Cocci
Elevation Low Undulate Raised Raised Undulate Raised Raised
convex I,
Edge Entire Flat Entire Entire FLat Entire Entire
Cell characteristics Rod Short rod Small rod Small rod Short rod Rod Cocci
BIOCHEMICAL TEST
Gram reaction - - - - - - +
Motility + + + + + - -
Spore - - - - - - -
Catalase + + - + + + +
Coagulase - + - - + - -
Citrate - - - - - - -
SUGAR FERMENTATION
Glucose AG AG AG AG AG A AG
Fructose AG AG AG AG AG A AG
Manitol AG - - AG - A AG
Lactose AG - AG AG - - AG
Maltose AG AG - AG AG A AG
PROBABLE Escherichia Proteus Klebsiella Enterobacter Proteus Shigella Micrococci,
BACfERlA coli vulgaris mobilis spp vulgaris spp varians
KEY: +: positive -: negative AG: Acid and Gas production A: Acid
..
.
--
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White base with brown
conidiophore which make
it appear brown in colour.
An upright conidiophore
are one celled and vesicle
glubose. Non septate.
Candida albicans
Myccl ium arc not
extensive conidia,
forming short chains by
budding which arc
produced on mycelium
epically or laterally.
Greenish spore
Conidia head radiate
surface containing many
flask shape phailides and
chains of conidia. Non
septate and no collumela.
SPORECONlDTA lJNDER
MICROSCOPE
FORE GUT MID GUT HIND GUT
TABLE 6: FUNGI COUNTS (spore/g) OF THE DIFFERENT GUT REGIONS OF BOTH CULTURED AND
CAPTURED Ciarias gariepinlls.
White base with black
colour in appearance ..
CULTURAL
CHARACTERISTICS
MIDGUTS HINDGUTSFORE GUTS
TABLE 5: IDENTLFICATlON OF FUNGIlSOLA TES FROM THE D.lFFERENT GUT REGIONS OF CULTURED
Clarias gariepinus.
Fusarium spp Rhizopus stoloniferPenicillium chrysogenumPROBABLE FUNGI
ISOLATES
Non- Septate Hyphae and
coenocytes.
Sporangiophore have well
developed collurncla spore
are of various shape
White cotton-like
mycelium
Spore have well
developed collumela spore
are of different shapes
White cotton-like
mycelium with black base
MIDGUTS
Septate mycelium bearing
single conidiophores
which are branded near
the apex
SPORE CONiDIA UNDER
MICROSCOPE
HTNDGUTMrDGUT
FORE GUTS
TABLE 4: IDENTLFICATION OF FUNGI1S0LATES FROM THE DIFFERENT GUT REGIONS OF CAPTURED
Clarias gariepinus.
CAPTURED c:. gariepinus 1.40 ± 0.I4x 10- ~b 1.70 ± 0.28 x lO-:::::ib 2.70 ± 0.28 x 10- =a
CULTURED C. gariepinus 2.85 ± 0.29 x 10 .ia 2.05 ± 0.21 x 10 _ab 2.65 ± 0.63 x 10 _a
FORE GUT
HINDGUTS
Green mould growthCULTURAL
CHARACTERISTICS
Aspergillus fumigatusAspergillus flavusPROBABLE FUNGI
ISOLATES
TABLE 3: BACfERlA LOAD (CRT/g) OF THE J)1FFERENT GUT REGIONS OF BOTH CULTURED A.~D
CAPTURED Clarias gariepinus
9.05 ± 0.35 x 10--:
9.0 ± 1.97x HI ~
7.0 :to.56 x HI -'
7.0 ± 2.l2 x 10- ..:
3.0 ± 0.28 x 10- ...J
4.0 ± 1.84 x 10- ~
CULTURED Clarias gariepinus
CAPTURED Clarias gariepillus
